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[57] ABSTRACT 

A computer based parking brake detection and warning 
system and method includes pressure sensors for sensing 
a pressure in a parking brake line to detect that a park- 
ing brake has been activated. The computer waits a 
predetermined period of time after detecting that the 
parking brake has been activated. The system deter- 
mines parking brake warning levels based on the speed 
of the vehicle, detecting the activation of the parking 
brake, and based upon whether power has been re- 
quested by an operator. The system activates a visual 
and audible alarm in response to the determining of a 
warning level when the speed is above or below a pre- 
determined threshold Multiple levels of warning levels 
are used depending upon the speed of the vehicle. 

16 Claims, 5 Drawing Sheets 
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brake lines to facilitate easier parking brake actuation by 

VEHICLE PARKING BRAKE DETECTION AND the operator and to reduce the complexity of the me- 

WARNING SYSTEM chanical linkage for actuating the parking brake. 

It is yet another object of the present invention to 

BACKGROUND OF THE INVENTION 5 pr0 vide a vehicle parking brake detection and warning 

The invention relates generally to vehicle parking system which may provide audible and visual warning 

brake detection and warning systems and more particu- indications for an operator of the vehicle, 

larly to parking brake detection and warning systems It is yet a further object of the present invention to 

adapted for air parking brake systems, such as air park- provide a vehicle parking brake detection and warning 

ing brake systems for locomotives. 10 system which employs multiple levels of protection 

Traditional parking brake systems typically include a depending on the current speed of the vehicle, 

lever which is connected to a cable or chain which A vehicle parkin g brake detection and warning sys- 

actuates a parking brake mechanism to apply a brake tern includes a parking brake activation detection mech- 

when the lever is puHe4 Parkmg brake detection sys- ^ such ^ brake ^ ^ ^ fi 

terns are known which activate a dashboard light when 10 , . , ; JA , . . * „ , 

a parking brake lever has been pulled, such as found in w ^ are coupled to an electromc controller, such as a 

automobiles. Generally, the dashboard light notifies the veh f le °^Pf* ™ e electromc controller may wait a 

driver that the parking brake lever has been activated so Predetermined period of time after detecting that the 

that the driver does not continue to drive the vehicle paring wake has been activated before determining 

and consequently burn out the brakes. 20 whether an improper parking brake condition is pres- 

Conventional parking brake systems for locomotives ent * Th e system includes a mechanism for determining 

use a mechanical linkage mechanism which allows the the speed of the vehicle, such as a vehicle speed sensor, 

operator to pull a lever or rotate a wheel which then so that the electronic controller may determine a cur- 

pulls a cable or chain linkage to actuate a parking brake. rent speed of the vehicle. The electronic controller 

A problem arises with known parking brake detection 25 determines a parking brake warning level and takes 

and warning systems in that such mechanically linked actions depending upon which warning level has been 

systems are often cumbersome to actuate given the mass detected. A first warning level is reached when the 

and length of such linkages. In addition, the mere illumi- following conditions are detected: the parking brake is 

nation of a dashboard or console light sometimes fails to activated, the vehicle has reached a predetermined 

adequately apprise the vehicle operator that a parking 30 ^ ^ eg . gr b concurrently requested by 

brake is activated. For example, in a locomotive, the ^ Q Qr ^ confer may then activate an alarm 

operator may not be present m the cab during move- m ^ dcterminin ^ warning level| such ^ 

mentof the locomotive and, hence, may not be apprised . * . . ^ 

of the visual indication of the parking brake activation. P^vidmg a drive signal to an audible signal generating 

Other locomotive parking brake systems are known 35 device ' ™ e controller then reads a stored warning 
which attempt to reduce the mechanical linkage of message from memory and displays the stored message 
traditional systems. One such system is a spring applied- on a <hsP la y terminal for the operator of the vehicle to 
/air release type parking brake system. These systems view. A second parking brake warning level is ac- 
typically have springs that apply a brake shoe to a knowledged when the following conditions are de- 
wheel in the absence of air line pressure. The parking 40 tected by the controller: the parking brake is activated 
brake is released when an operator opens a valve to and the vehicle has reached a speed greater than the 
allow air pressure into the air line to cause the spring to predetermined speed set for the first level, 
release the brake shoe. However such systems are not Preferably, the parking brake system is a spring- 
generally equipped with detection and warning systems activated and air-pressure releasable parking brake sys- 
to adequately apprise the operator of an improper park- 45 tern. The pressure in an air line of the parking brake is 
ing brake condition. used to determine whether the parking brake has been 

Another problem with known parking brake detec- activated, 

tion and warning systems is that the parking brake may A metno( j f or detecting and generating a warning of 

endure severe degradation as the speed of the vehicle m undesirable parking brake condition for a vehicle is 

increases. Therefore, it would be advantageous to have 50 ^ disclosed method detecting that the 

a parking brake detection and warning system which ^ brake has beeQ activated; waiting a predeter- 

detenmnes a warning condition based on vehicle speed ^ Qf time ^ deiecting that the parking 

and provides different warning levels dependent on the u i u l ^ * j j a • • *i_ j c A t_ 

u .% , , . & . \ , brake has been activated; determining the speed of the 

vehicle s speed so that the operator may take appropn- ... . ^ . . , r . , , , 

ate action. 55 vemc ^ e i determining whether power is being requested; 

determining a warning level based upon detecting the 

SUMMARY OF THE INVENTION activation of the parking brake, detecting that power is 

Accordingly, it is a general object of the present bein S jested and based upon the speed of the vehi- 

invention to substantially overcome the above-identi- cle i ^ activating an alarm when a warning level is 

fied problems of conventional parking brake systems. 60 reac h e d. 

It is yet another object of the present invention to BRIEF DESCRIPTION OF THE DRAWINGS 

provide a parking brake detection and warning system 

which substantially prevents an operator of a vehicle F 10 - 1 ^ a side view of a locomotive which includes 

from unnecessarily wearing down the parking brake. a parking brake detection and warning generating sys- 

It is a further object of the invention to provide a 65 tern in accordance with the invention; 

vehicle parking brake detection and warning system for FIG. 2 is a schematic generally depicting a parking 

locomotives which is adapted for use with a parking brake system and detection and warning system in ac- 

brake configuration which employs air pressure parking cordance with the invention; 
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FIG. 3 is an electrical schematic diagram depicting 
pressure sensor connections for the pressure sensors 
shown in FIG. 2; and 

FIGS. 4A and 4B is a flow diagram generally depict- 
ing a method for detecting an undesirable parking brake 5 
condition and determining a parking brake warning 
level in accordance with the invention. 

DESCRIPTION OF THE PREFERRED 

EMBODIMENTS 1Q 

FIG. 1 illustrates a passenger monocoque-type loco- 
motive 10 powered by a diesel engine 12. The mono- 
coque locomotive 10 has a cab 14 in the front which 
serves as the driving station for an operator. The mono 
coque locomotive 10 has a plurality of trucks generally 15 
indicated at 16a and 166 which are coupled to a plat- 
form 18 through a suitable suspension arrangement. 
Each of the plurality of trucks 16a and 166 have two 
axles 20a, 20b and 20c and 20d, respectively, which are 
fixedly connected to respective wheels 22a~22A. A 20 
parking brake air reservoir 26 is connected to the plat- 
form 18 and will be described with reference to FIG. 2. 

FIG. 2 schematically depicts a parking brake detec- 
tion and warning system generally indicated as 30 
wherein a spring-applied/air release parking brake sys- 25 
tern is used to actuate and release the parking brake. 
The parking brake system includes a parking brake air 
supply source 32 which may include an air compressor. 
The parking brake air supply source 32 feeds the park- 
ing brake reservoir 26 through a check valve and choke 30 
34. The parking brake reservoir 26 has a drain cock 36 
for draining the pressure in the parking brake reservoir 
26. A regulator 38 regulates the pressure from the park- 
ing brake reservoir 26 to a suitable pressure of approxi- 
mately 100 p.s.L for a parking brake air line 31. The 35 
parking brake reservoir 26 may have a pressure of ap- 
proximately 130 psi to 140 psi. A pressure gauge 40 
connected to the air brake line 31 indicates the pressure 
in the parking brake air line 31. 

A manual actuating valve 42 located in operator's cab 40 
14 is used to actuate the parking brake. The manual 
actuating valve 42 includes a cut-out valve and is 
adapted to bleed air to the atmosphere. When the man- 
ual actuating valve 42 is closed, the parking brake is 
applied. When the manual actuating valve 42 is open, 45 
the parking brake is released. A double-check valve 44 
allows pressure from a power brake line 46 to enter the 
parking brake line 31a to override the parking brake to 
avoid double braking. The double check valve 44 also 
prevents power brake line 46 pressure from entering the 50 
air reservoir 26 through parking brake air line 31. 

A plurality of cut-out valves 48a and 486 in the park- 
ing brake air line 31 serve as valves to facilitate external 
actuation of the parking brake for either truck 16a or 
166 to isolate the rest of the parking brake circuit. The 55 
cut-out valves 48a and 486 may be used during testing 
purposes or maintenance operations. The parking brake 
air line 31 also includes a plurality of parking brake line 
pressure sensors 50a and 506. Each of the parking brake 
line pressure sensors 50a and 506 may be a General 60 
Electric (G.E.) pressure switch with bellows such as a 
G.E. pressure switch No. CR127B201AC, available 
from the G.E. General Purpose Control Department, 
Bloooaington, 111. 

The parking brake line pressure sensors 50a and 506 65 
are connected as shown in FIG. 3 to produce an output 
signal responsive to the pressure in the parking brake 
line 31 by switching after sensing a preset pressure 
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threshold. The output signal is coupled to a controller 
52, such as an engine control computer. A console park- 
ing brake light 53 turns on when either or both pressure 
sensors 50a and 506 switch to indicate lack of suitable 
pressure in the parking brake air line 31 and 31a, The 
controller 52 is coupled to a visual display terminal 54 
which is located in the operator cab 14 in any suitable 
location. 

The controller 52 is also coupled to an audible alarm 
56, such as a bell, which is suitably located to generate 
an audible warning signal in the operator's cab 14. The 
controller 52 also couples to a priority warning message 
memory 58, such as a ROM or RAM device. The prior- 
ity warning message memory 58 stores the parking 
brake warning messages that are displayed on the dis- 
play console. The controller 52 determines which warn- 
ing message to display and displays the warning mes- 
sages on a priority basis as will be described later. 

The controller 52 also couples to a relay 59 which 
activates a signal line 61 that is connected among the 
locomotive 10 and all other locomotives to notify all of 
locomotives that a fault has occurred. Any of the loco- 
motives may activate the signal line 61. 

The parking brake air line 31 connects to respective 
parking brake mechanisms generally indicated at 60. 
When the parking brake is applied (insufficient air pres- 
sure in the parking brake air line 31 and 31a), the park- 
ing brake mechanisms 60 cause the brake shoes 62 to 
come in contact with the wheels 22. Speed sensors 
63a-63</, are positioned on respective traction motors 
(not shown) provide speed input signals to the control- 
ler 52, There is one traction motor for each axle. 

When the power brake is activated, a power brake 
mechanism generally indicated by block 64 causes the 
brake shoes 62 to come in contact with the wheels 22. 
The power brake line 46 also includes cut-out valves 
70a and 706 which perform substantially the same func- 
tion as cut-out valves 48a and 486 for the parking brake 
line 31. 

In the spring applied/air release parking brake con- 
figuration of FIG. 2, a single brake unit, generally indi- 
cated at 74, is associated with each wheel. The braking 
unit 74 includes two chambers, a chamber for the power 
braking mechanism and a chamber for a parking brak- 
ing mechanism. Activation of the parking brake (lack of 
suitable brake line pressure) causes a spring in the brak- 
ing unit 74 to force the braking shoe 62 against a corre- 
sponding wheel. The spring applied force is released by 
air pressure in the parking brake line 31 forcing the 
spring to release the braking mechanism. This serves as 
a fail safe parking brake system since failure to provide 
suitable brake line pressure will cause the parking brake 
to activate. The braking unit 74 may be a model 
PC216LF, available from Knorr-Bremse A.G. 

FIG. 3 illustrates the serial connection between the 
pressure sensors 50a and 506. As shown, the parking 
brake is applied thereby causing both pressure sensors 
50a and 506 to provide a current path for the console 
light 53. The switching of either sensor will turn on the 
console light 53. Both pressure sensors 50a and 506 are 
required to complete the circuit to provide an input 
signal to the controller 26 that the parking brake has 
been released. The resistor R serves as a load to provide 
a proper input signal level to the controller 26. The 
pressure sensors 50a and 506 are preset to open (parking 
brake activated) when air line pressure drops below 
about 70 p.s.i. The pressure sensors 50a and 506 are 
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preset to close (parking brake deactivated) at approxi- 
mately 82 p.s.i. 

FIGS. 4A and 4B depict a method for detecting an 
undesirable parking brake condition and determining a 
parking brake warning level in accordance with the 5 
invention. The method may start as indicated in block 
200. Also, referring to FIGS. 2 and 3, the electronic 
controller 52 determines if the power braking option 
has been set by the manufacturer by checking a bit in an 
option select register in the memory of the engine con- 10 
trol computer as indicated in block 202. If the option bit 
is not set, the controller 52 will exit the parking brake 
detection mode as shown in block 203. 

As indicated by block 204, the electronic controller 
52 then determines whether the parking brake has been 15 
actuated by evaluating the input signal from the pres- 
sure sensors 50a and 506. If the input signal from the 
pressure sensors 50a and 50b indicates that the parking 
brake has been activated, the electronic controller 52 
may then wait a predetermined period, such as one 20 
second, in order to confirm that the actuation of the 
parking brake is not an anomaly, as shown in block 206. 
The controller may use an internal clock or counting 
method to calculate the predetermined period of time. 
If the parking brake is not actuated, the electronic con- 25 
troller may continue sampling the input signal from the 
pressure sensors and act when parking brake actuation 
is detected. 

If the electronic controller 52 determines that the 
parking brake has been activated, the electronic con- 30 
troller will then check the speed of the locomotive as 
indicated in block 208. The speed of the locomotive is 
obtained from output signals from the vehicle speed 
sensors 63c-63d. 

As shown in block 210, if the speed is below a prede- 35 
termined threshold, such as 10 miles per hour (mph), the 
electronic controller then checks if the operator has 
requested power, as shown in block 212. For example, 
the electronic controller may check one of its inputs to 
determine whether a particular notch (power level) has 40 
been selected by the operator. The power request may 
be in the form of a throttle request 

If the parking brake has been activated, if the locomo- 
tive is moving less than 10 miles per hour, and if the 
operator has requested power, the electronic controller 45 
determines that it is in a first warning level (level 1) as 
shown in block 214. The controller then activates the 
alarm 56 as shown in block 215. For example, the con- 
troller may activate a bell or other audible signal gener- 
ating device in the cab 14 of the locomotive 10 to indi- 50 
cate to the operator that the parking brake is on during 
a period when the operator has engaged the engine. The 
alarm may be activated for a first predetermined period 
of time, such as five seconds, whereafter the alarm may 
be automatically shut off by the electronic controller. 55 
The alarm serves to notify the operator to look at the 
display console 54 to determine the nature of the mal- 
function or problem. The alarm is activated based on 
the occurrence of a transition from idle to a power state. 
Hence, when the locomotive is currently in a power 60 
state (not in idle) and additional power is requested, the 
alarm will only be activated for one predetermined time 
period. 

As indicated in block 216, the controller 52 also dis- 
plays a warning message on the display console 54 65 
which is visible to the operator. This may be done by 
displaying one or a plurality of stored warning messages 
which are stored in the priority message memory 58 
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that is accessible by the controller. The warning mes- 
sage may be prioritized to have a higher priority than 
standard messages so that the controller first displays 
the warning message prior to displaying standard mes- 
sages. For example, a message such as "WARNING!! 
PARKING BRAKE APPLIED!*' may be moved 
ahead of a standard message in a display queue so that 
the warning message appears on the display console 
prior to less important messages. Hence the parking 
brake warning message may have a higher priority than 
other messages selected to be displayed. In block 217, 
the controller checks the power request input to deter- 
mine whether the power request has been removed (e.g. 
whether locomotive is idling). If the power request has 
been removed, as shown in block 218, the warning 
message is removed and the controller determines the 
vehicle's speed. 

If the power request has not been removed, the con- 
troller continues to check if the parking brake is still 
actuated as shown in block 219. The bell continues to be 
activated for the 5 second period. If the parking brake 
has been deactivated, the message is removed as shown 
in block 220. The controller may then continue back to 
block 204 to check the pressure sensors to detect park- 
ing brake activation. If the parking brake continues to 
be activated, the controller returns to block 208 to de- 
termine the vehicle's speed. 

Referring back to block 210, if the speed is greater 
than or equal to 10 miles per hour, the system will then 
store a new fault record as part of a maintenance log 
indicated in block 222 which indicates a second warning 
level mode (level 2). A second warning level is recog- 
nized by the electronic controller as shown in block 
224. Recognition of the second warning level may then 
be used to activate the alarm mechanism such as an 
audible mechanism for a predetermined period of time 
as indicated by block 226. For example, the bell may be 
activated for a longer, 30 second, period indicating a 
more severe fault since the locomotive is attempting to 
move with more power than the previous warning 
level. The electronic controller also displays warning 
messages on the display console similar to that de- 
scribed with reference to block 218 as shown in block 
228. 

Also, the controller activates the relay 59 as indicated 
in block 229 if the parking brake is still activated. When 
the controller 52 activates relay 59, the audible output 
device 56 is activated and can not be shut off until the 
parking brake is deactivated. The controller determines 
if the parking brake has been deactivated as shown in 
block 230. If the parking brake is deactivated, the con- 
troller will remove the warning message (block 231) 
and deactivate the relay as shown in block 235 and 
returns to block 204 to continue monitoring the parking 
brake status. If the parking brake is not deactivated, the 
system continues to determine whether or not the loco- 
motive is slowing down, as shown in block 232. When 
the speed of the locomotive is less than 10 miles per 
hour, the system will then deactivate the relay 59 as 
shown in block 234 and continue to monitor the speed 
and operate in a level one condition. If the speed contin- 
ues to rise, then the system again activates the relay 59 
and displays a warning message. The process will end as 
shown in block 236 when power to the controller is 
removed, such as when the locomotive is shut off. 

With the above embodiment, no operational restric- 
tions are imposed in response to detection of an im- 
proper parking brake condition. However, the control- 
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ler may be suitably programmed to limit operation of 
the locomotive in response to such a condition. For 
example, the amount of fuel may be limited by the con- 
troller so that the locomotive may not exceed a prede- 
termined power output level. 5 

Specific embodiments of novel methods and appara- 
tus for detecting and generating a warning of an unde- 
sirable parking brake condition for a vehicle have been 
described for the purposes of illustrating the manner in 
which the invention may be used and made. It should be 10 
understood that the implementation of other variations 
and modifications of the invention, in its various as- 
pects, will be apparent to those of ordinary skill in the 
art, and that the invention is not limited by the specific 
embodiments described. It is therefore contemplated to 15 
cover by the present invention any and all modifica- 
tions, variations, or equivalents that fall within the true 
spirit and scope of the basic underlying principles dis- 
closed and claimed herein. 

What is claimed is: 20 

1. A vehicle parking brake detection and warning 
system comprising: 

means for detecting that a parking brake has been 
activated; 

means, operatively coupled to the detecting means, 25 
for waiting a predetermined period of time after 
detecting that die parking brake has been activated; 

means for deterrriining a speed of the vehicle; 

means, responsive to the speed determining means 
and to the parking brake detecting means, for de- 30 
termining a first parking brake warning level based 
upon detecting the activation of the parking brake, 
detecting a power request by an operator and based 
upon the speed of the vehicle; and 

means for activating alarm means in response to de- 35 
terniining the first parking brake warning level. 

2. The system of claim 1 wherein the means for deter- 
mining the first parking brake warning level also deter- 
mines a second parking brake warning level based on 
whether the parking brake is activated and whether the 40 
vehicle has reached a speed greater than a predeter- 
mined speed threshold set for the first parking brake 
warning level. 

3. The system of claim 1 wherein the parking brake is 

a spring activated and air pressure releasable parking 45 
brake. 

4. The system of claim 1 wherein the parking brake 
detection means includes pressure sensors for sensing a 
pressure in a parking brake air line. 

5. The system of claim 3 wherein the vehicle is a 50 
locomotive. 

6. A locomotive parking brake detection and warning 
system comprising: 

storage means for storing warning messages; 
means for detecting that a parking brake has been 55 
activated; 

means, operatively coupled to the detecting means, 
for waiting a predetermined period of time after 
detecting that the parking brake has been activated; 
means for determining a speed of the locomotive; 60 
means, responsive to the speed determining means 
and to the parking brake detecting means, for de- 
termining a parking brake warning level based 
upon detecting the activation of the parking brake, 
detecting a power request by an operator and based 65 
upon the speed of the locomotive; 



means for activating an audible alarm in response to 
determining the parking brake warning level; and 

means for displaying a warning message stored in the 
storage means in response to the warning signal. 

7. The system of claim 6 wherein the parking brake is 
a spring activated and air pressure releasable parking 
brake. 

8. The system of claim 6 wherein the means for dis- 
playing includes controller means coupled to visual 
display means wherein the controller means causes the 
warning messages to be displayed on a priority basis 
over standard messages. 

9. The system of claim 7 wherein the parking brake 
detection means includes pressure sensors for sensing a 
pressure in a parking brake air line. 

10. A method for detecting and generating a warning 
of an undesirable parking brake condition for a vehicle, 
the method comprising the steps of: 

detecting that a parking brake has been activated; 

waiting a predetennined period of time after detect- 
ing that the parking brake has been activated; 

determining a speed of the vehicle; 

deteimining whether power is being requested; 

determining a parking brake warning level based 
upon detecting the activation of the parking brake, 
detecting that power is requested and based upon 
the speed of the vehicle; and 

activating alarm means in response to determining the 
parking brake warning level. 

11. The method of claim 10 wherein detecting in- 
cludes receiving a signal from pressure sensing means 
that is adapted to sense the pressure of a parking brake 
line. 

12. The method of claim 11 wherein the vehicle is a 
locomotive and the parking brake is a spring activated 
and air pressure releasable parking brake. 

13. A method for detecting and generating a warning 
of an undesirable parking brake condition for a vehicle, 
the method comprising the steps of: 

storing warning messages in a storage means; 

detecting that a parking brake has been activated; 

waiting a predetermined period of time after detect- 
ing that the parking brake has been activated; 

determining a speed of the vehicle; 

determining whether power is being requested; 

detennining a parking brake warning level based 
upon detecting the activation of the parking brake, 
detecting that power is requested and based upon 
the speed of the vehicle; 

activating an audible alarm in response to determin- 
ing that a parking brake warning level has been 
reached; and 

displaying a warning message stored in the storage 
means based upon said parking brake warning 
level. 

14. The method of claim 13 wherein the step of stor- 
ing includes programming the warning messages in a 
memory of a vehicle controller. 

15. The method of claim 14 wherein detecting the 
activation of the parking brake includes receiving a 
signal from pressure sensing means that is adapted to 
sense the pressure of a parking brake line. 

16. The method of claim 13 wherein the vehicle is a 
locomotive and the parking brake is a spring activated 
and air pressure releasable parking brake. 
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